\xperi- 
'to their 


rically and Arithmeticall 


To which 3s added, 


» 


ra 


. 


Iſo, a way of Rowing of Ships, by heaving at 
the Cpſtare, uſeful in any Ship becalm'd ; with 
other things uſeful in that AKT. 


-_ 


CI 


eee 4 2 


_ l 44 
'{s 8, 


| Wy? 


probery” 


dam 


By EpMunD Bus nkNaELL Ship-Wright. 
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Hick Reader, 


"He Matt er contained in this Trexife, i written 4a "PY the gud 

XT 2:4 profi 3 Conntrey wen, who are fill in that\capacity that 
ones 1 my ſelf was; that is, 1gnorant' of what they ſhould know in the:r 
Trades, ad. deſire Inſtrattion ; not that 1 preſunze to reach thoſe long 


experienced Sh p-wri? % whoſe age qo declared their Abilities 
_ the whole mat » their Building of ſo Gallant, aud. Serviceab'e a 


08; <- £400h, 2)clty, the K;n Epglaydys in 
'niſhed oped ih on Kin FRE RIA: he like, either Fr Of ence, or Diet $ 


re therr 285 31 e *C defire to ketp to  rhemfelon a7 Mt leaſt amon 

W-;; 1's : age. hee for by ry; fome of Neb £1 .” 

vants, TY by Indenture bevy bee ) Trans: each them all abkpchs 

ſand i8tt and money: "mt 'he' hinsſelf "uſe; Vet 44 may bt be may 

_ ets) ſamrove, aekirbe reſt i nk thyt thife Shig- 
althi gb bred.by ſuch knowing Mev ih YA are able to teach 


Servants thing, yore than to to Fay a Piece 


or 


phens 1 is Moulded to bis place afſ! Yrs Ur 37 the I 7 ray but if gecaſian 

require, that the gong pe art of theſe-Men,. by briny Ca +, her of 
Ships, or the like, nay | reneFued- from England's Viroinhay | by\Ne 
Envland or the likg' Conmies, \wheve. Timber is wevey for: their. aſs, 
yet "through their ignorance, they durſt net undertake [nch « Work: - 
For their Sakgs I bave writies this Book, wherein the Reader (hal 

« find inſiruttions ſufficient for Moulding of any Ship, or Veſſell-whatever, 
' with the Maſfting of them, drawing of Draughts, and all in a ve 
plain and exati Methed, which * couf dent will be underſtood h 
' the meaneſt capacities, if they £4x bu road Engliſh, and have the bs 
of a little Arithmatick, as Addition, $ ab atm,  Mulriphe #19 
 Drvijien : Be diligem, and I ſhalt be hop incowraged if _ e, to 
belpthe farther i m thee Art.” 
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CHAP. I. 
of Geometrical P roblemes. 


$0 Efore we proceed to. draiv the Drwgbe of any 


Shup or Veſſel, it will be nec<fſary to be ac- 
quainted with ſome terms in Geometry : as to 
know what a Point and a Line meaneth, which 
Every Book treating of Ceometry plainly 
reach:th,” and therefore we all pais that by, 
ſuppoſing that none will endevour to ſtudy 
the Art of a Ship-wright, that is ignorant of, 


C 
theſe things ; and therefore leavin? theſe 


Definitions, I will proceed to forme. Geometrical Problemes neceſſary 


to this art, 


PROB. rt. 


' How to draw a Parallel Line. 


P: Arallel lines are ſach lines as are equidiſtant one from another in 
all Parts,and are thus drawn, Draw a line of what len2th you pleaſe 


(according to your occaſion) as the 


— 


line A B, then open the compaſles to 
what diliance you. pleaſe; of as your 
occaſions require, and ſet one foot of 
the compaſſes towards one end of the 
erven line, as at A, With the othzr 

B foot 
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foot. makea jece of an Fs af a circle, over or nite the given line 
agthe arch & keeping the compaſſes thzn at the fame diſtance, nk 
ſhe another arch cowards the. ather endof the line, ſetting.one ſoor 1 m 
B, and with the ather deſcribe the arch D, xy laying hi: to the 
outlide of theſe two ttches,  ſo*that it may. Ay due them, 
draw the line C D, which will beparallel. tothe Aline B, cr 
— for ſofignifieth the ward Parallel, tabs of equal dance. 


PROBL, 2. . _ 
How to eres a Perpendicular , from a point in 4 right 


line given. 


Et there be a point given in the line A B, as the point C, whereon 
fo raiſe a perpendicular. 
Set'one foot of the compaſles in the given point C,, ant apen them 
to what diſtance you pleaſe,as to the point E, make a little mark ar E, 
and keeping the compaſſes at the ſame Gitance, turn them about, and 
make a mark at the point F in the line A B : Then remove the 


compaſles to one of thoſe m ks at E or 
F, and ſetting one foot falt therein , as at 

the point F, open the other foot wider , 
and therewith draw a ſmilt arch over the 
point C, as the arch D; then keeping the 
compaſſes at the ſane difance, remove 
them to E, and ſetting one foot-in E, 
with the other foot draw another little 
. _ arch; ſo a$to croſs the former arch in the 
point D, through the croſ ne of theſe two arches A D, dray a line to 
the given psint C, as the line DC, which ſhall be perpendicular'ts 
the line A B, | 
. Diverſe ather wayes there are to raiſe a aper endicular, which I ſhall 
leave to-the farther praQtice of ſuch as de Iverfity of wayes, and 


proceed qropucrnkag of a OO on the end of a line, 


PROBk. 


5 208 'PROBL, 3. 

To raiſe'a Perpentlicular dn the end of a line, 
qa line at pleaſure ; or according to your work, a3 thetite 
TL FAB : Ontheend thereofas at B, et one foot of the Compaſſes, 

nd open them to what widen: ſe you pleaſe , 
tC and keepins faſt one foot at B, pitch 
one foot by adventure i in C,then keeping one 
foot of the compaſſes in C, and at the fame 
diſtance, remove the foot that was in B, to 
the point Di in theline A B : then (keeping 
the compaſſes till ar the ſame ao lay a 
os to the points D and C,, andwith your 
aſſes ſet. off the diftance from C'to E : 
Lf y, draw the live E B, which/ will be-perpendicular or ſquare t0 
the end ofthe 9iven line A B. 
There zte other wayes to eff:& this, which I ſhall leave to farther 
practice of the learner, this being the propereſt for our purpoſe, 


py 8p RI PROBL, 4. 
From a Point given, to let fat 4 Perpendicular upon 4 
Line given, 


Pan the point C, let it be required to [et fall a poraoer 
the 


the line A B, proceed thus :. Fix one foot of the compaſles 
in Fn poine C, and open them to a-grearer diftance then juſt ts the line 
6. A B, and make with the ſame extent 
+ S the two marks E and F, in the given 
line A B, then divide- the diftance 
between the two points E. and F into 
two equal parts in the point D, then 

lay a Ruler to the given point C, 
and to the point D. ,. and-draw the 
W line CD, afech will be perpendicular 

©» * te givenline A B. 
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Þ Eing perfeRin the raifing and lecting fall .of petpendiculats, au 
* Jin the drawing of Parallel lines, you may proceed. to drady| 
but ficlt I will unfeld unto you the uſe. of a Diagonal Scale of Inches 


wh 


and Feet, whoſe ule is to repreſent a foot 
meaſure, oc a Rule ſo ſmall, that a Ship 
of 100 foot by the Keel, may be de- 
monlttated on a common. ſheet of pa- 
per, really and t.uly to be ſo many foot 
long, and ſo many foot broad, of ſuch 


- a depth, and of {ſuch a height between 


5 


to be conſidered, 1s, the length of the 
platform, and of the Veſſel you intend 
to demonſrate , to the end, you may 
make your Scale as large as you can, 
becauſe the larget the Scale ts, the larger 
will the draught be, and ſo the meaſure 
of the demonltration will be the larger, 
and more eaſfie to unfold, The Scaſe 
2djoyning confilteth (as you ſee) of 12 
feet in all, 11 thereof are marxed with 


the Decks. And therein, the. firft thing 


3 *. » \ 
O\ figures downwards , beginning at 1,4, 


3, 4 and'fo to 11 : the firft at the 
top 1s ſub-divided into inches by Di- 
avonal lines, as the diſtance between 
the firſt line of the Scale and the firſt 
diagonal line is one inch, the ſecond is 


two, and the third three inches, and ſo- 
_ to Six, The Way to demonftrate the 


Scale , you ſee, is very ealie : Draw 
Seven lines parallel to each other, and 
of what length you pleaſe, to retain-what 


- number of Feet you pleaſe, then begin» 


ning at the top, ſet off with the com- 
. paſſes 
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paſſes the length of your feet both/allow and alofe, then draw lines * 

thwart the paraMel lines, to every: foot of the cate, andſct numbers. 
to them z- beginting, at the ſecond foot x, and to the third 2 , to 
the fourth 35, and ſo forward, leaving the firft Foot to be divided into 
Inches by the Diagonal lines, as you ſeen the foregoing Scale. 


* rt; 
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Ai. 
Concerning the drawing your Draught upon Paper. 


HÞwms fitted your caſe rexdy, draw a line to repreſent the 

& & Keele of the Ship, 2s you ſee in thedcaught follo:ying of 60 
foot long by-the Keele, and 20 foot broad: the ſtreight Tins that 
repreſenteth the Keele is murked with AB. Then draw a line 
und-rneath of equal length to Genthe the bottome of the Keel-. 
Thzn next you m1y proceed to the Stern- polt, as the linz A C. will fig- 
nifie the forefide or the infide thereof, racking th: on2 quarter of 
his length afr, and for the length of the Stern-poſt it muſt be di- 
reed tothe built of the Ship, as whether ſhe be to bz a deep <p or 
a ſhallow Ship, ſo that the draught of the water ought to be repected 
firſt, and then the lytng of the Ports for th convenience of Ordnance, 

- for that the upper tranſome of the Buttock, commonty is juſ} un'er 
the Gun-Room ports, to the upper edge of the ſaid tranſome' w2 un- 
derſtand th2 length of the ©tern-poſt, although if the Sterr-poſt were 
continued to the height of the Tilfer, and another Tranſome fard 
there for the Tiller, to run on, it would fteady the quarters-of the 
Veſſel 'very much, and do 200d ſervice. ' 

The Stern-po:t bzing drawn, we may proceed to draw the Stem, 
which in the following Draught is'not ſo much racked as was the old 
proportion'of Enpland, which was the whole breadth of the Ship, 
for thee it ſhould be 20 foot, but it isno more than 7 5 foot, juſt 
2.of the breadth, for too much rack with the Stem doth a oreat deal 
of damage to atly Ship, if we conſider thatin this ſmall Vefſcl, had 

. we given 5 feot more 'Racke, all the 'weight of the Ships Head, and 
Belripreet,- Foremaſt, Manger Halſes, Breſt-books aloft, had been ſo. 
much farther forward, where there would have been want of Bodie 
3" Wis 4 ka 
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to Jift.it, ſo that it muſt of neceſſity ba detriment to the Veſſel -when 
the 1aleth againit a head ſea, anda great (rain to./yer; Now it will 
be very good to ſpend. as, much of "this racke as we can under the 
watec, for it will h:Ip the $hip to keep a-good Winde, by giving hec 
ſomething more Body in the Water. ; 

N-xt draw the water line, in the following draught ſignified by 
the pricked1ine; it is drawn to 9 foot height afore, and to Io foot 
height abaft from the upper edge of the Keele, and higher abafc than 
afore, for the molt Ships ſai by the Stern, and alſo for that the Guns 
ſhovldlie ſomething bigber abaft than afore from the water. 

Then proceed to hanging of the Waals, and here you (ee. the low-. 
er Waalle drawn from the head of the Stern-poſt, to fignifie that 1t 
ſhould lie againſt the end of the Tranſome, that the Tranſome Knees 
mi*ht be bolted te the Waals without board to one foot and an 
half under the Water-line, a little befere the anddle of the Water- 
ine, andat 9 foot high on the Stem, and the next Waale parallel to 
- the lower Waale, one foot and an half aſunder, ſo that the upper 
Wale will lie juſt at the waters edge, in the mid-ſbips, the upper edge 
©. of th Gun-deck will lie one foot above the water-line abaft, ,and half 

. & foot above water on the Stem ; ſo then letting the lower ſell of the 
Ports be two foot from the Gun-decks, the lower edge of the Ports 
- Will be three foot from the water abaft, and two foot and an balf afore, 
in the middle of rhe Gun- deck 2 foot 9 inches, ſufficient for ſo ſmall 
a Veſſel, a greater Veſſel would require to have the Guns ſomething 
farther from the water, then if another Waale be required, firſt ſer off 
the Ports, in their places, that the Waale may lay above the Ports, 
or elie he would be cut with the ports in pieces, the upper 
Deck with height reſpeRing the bigneſle of the Ship, having reſpc& to 
not over building (mall Ships, to damage their b-aring of Sail. 

' Then for the Head, the length of the Knee would be two thirds of 
_ the breadth, ſo then the Knee of the Headin this Draught will be 12 
foot 8 irches lorig, and for his place, as low as conveniently he- can, 
provided that the Rails of the Head, come not foul of the halſhols; 
ecauſe that in placing of the Knee low , giveth room to- round the. 
Head, and ſteeve it to content : The place of the Knee will be at, or- 
very neer, the Ms Waal, the upper edge of the Knee againſt the 
upperedee of the upper barping, which will be very well for the: 
| lower 


tower Cheeks © 
be clear of any Seame to. avoid 


OO. >. 


ns | coat Wt. or 1e1S 3 my Judoment 
195 Inn Veſſel to carry more 
rumaye- no EINE mded forward, it will 

ons Sa' Sg: Talſo wink, 1 t doth fliffen a Veſſel: on; this 
acchunt.. ' Our E lihVeſſels- 

at the height of the Half Breadth, then obſervi o © breadth 

wk the Elvarc T owt fs makcthche Yeh Body to b 
icaultth. fuch- Veſleſs to be 


LCoS gc "WHT De 12 
$ Place, as low.as conveniently he- can, 
ate of the Head, come not foul of the halſh 
ts of the Knee low , giveth room to 
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Then for” rhe pond fl of them, "20 ounding : ie ion; a a a "; 
mu{t be had to the lying of the Uno ing room enough far 
the Lyon and Scrowl under ihe Boltſprit, Then for the- rounRK. of. 


the Rails, round them molt at the after ends. 
For the heights between D:cks znd Steeridge, Cabine, 


thoſe heights are commonly mentioned in contra by the Mallee | F..1 


Owners buildino. 
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upon 4 Flat. 


[cſt, draw-a line, as the line A B;. then 1n the middle ets , of; bi 


at the point C, raiſe a perpendicular, a$|is the lines CM, 
pendicular to the line A B ; then ſet off the half breadth, on either. 
fide, at the Points A B, and draw the two. lines I A , angxK- 


P 


prrallels to CD, htignifying the breadth of the Veſſel 20 foot.; thets | 


draw the two lines E F, and H G, fenifying the breadth of the Floare 0 


thwart Ships, 8 Foot, more than one > third Part of the breadth, which. 


was formerly an old Proport? on ; fo that according to that it ſhould ; 


have bzen but'6 Foot $8 Inches. 

Herein any may do as they pleaſe, give more or leſs; my judoment 
is, rather more than leſs : for, that it maketh a Veſſel to carry more 
in Burden,: and I. conceive 1t mayer if tbe well ended forward,: it will 
not damage the Sayling : Tallo think, ic doth fliffen 4 Veſſel: on; this 
acchunt.. ' Our Evgliſh Veſſels have been uſed to have their breadth 
lying at the keight of the Half Breadth, then obſerving ® breadth for the 
tepgrh-of the Bloare Thwart Ships, it makethhe Veſiells Body to be 


very nears Circle, as:s a_Cask,, which icaultth: wch- Veſle!s to bs 
eake 


Place this Draugnt ar Pa 
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B to the points e, then 
Thi , one Inch to 2 Foot, for half 
= Fate bove, by the- litl 
I'Rifng, take with the Comp es the Dil 
of an Arch from f toe, - and ſo a#one foot 0 
, and exaRly touch the points at. 


Sweepeth the contraty Side I e, and ſo the point ©, between DI, near. 
E, Sweepeth the contrary fide at K; extend the ſame Sweep alſo above. 
the Breadth lineabove Water 3 or 4 Foot, the length of this Sweep is 
xz Foot 9 Taches :- then ſer off the Tumbling Home, at "the Height 
of the two firſt Haanſes, at- the Main Maſt and Forecaftle, 2 foot of. 
a fide; then draw line from the ſaid 2 Foot of Narrowing, at the 
points ev, till it break off on the-back of the Sweep, on either fide, 
This kind of Demonſtration I conceive moſt ſuitable to our following - 
_ diſcourſe of eAfrirhmetical Work : I could have cited other ways, 
but 1 Judge this way ſufficient. Acoeyin, 


4 2-4 —— — _ 
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The Deſcription of 'the Rifing Lines aftward on, 


and forward an; with the Nav owing Lanes, and 
Lines of Breadth-: As alſo the Narrowing Lines 
at the top of the Timbers. 


F middle of the Keel tothe, height of the Waterline, on the Poſe 
which will þe the Niſos line, as the line D'B; this line DE is ſup- 


poſed to be ſweept, or drawn by -a Senudiameter of a Circle, extended 
on.2 Perpendicular raiſed at'the; point E, forif it be ſhorter than ſuch 
a Sexvidiameter of the true Circle, it will make a -fuller line-than-ie 
ſhould be, and ſo.muſt not be ſo loag, opel(e it will. make'a breich t 
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o then eact 

ddle of the 
reſt, that ſs there be no Clings in the  Buldee, but that it have alſo a 
title Hanging in it, it will ſeem fairer : Then 1 draw a freight line, 
pacallei to the bottom of the Keel, as is the lin2B G, parallel to the 
lineA B, the Keel, and diſtant 10 foot by the Scafe, which is the- half 
bredth. of the Veſſell ; for this line fenifieth a line firetched from 


the 


* 


Crooked line Abafr, within this line » ms, to ſignife the narrowing of 
the Floar, to bring, or form the Veſſels way Abaſt, as you ſee the 
line ik; Abafrand Afore it is repreſented by the line Q: then here 
in this Draughtl draw a Sweep, or a piecs of a Circle from the point 
G, the marke of the Timber GC, on the Keel, to the half bredth of 
the Stem, to the point G on the Stem, ſignifying the Sweep of the 
Harping, and is Sweept by the bredch of the Veſſ-1' 20 Feot; 
the picee. of the Pricked Circle Abaft at the Stern, which is' 
drawn by a Centre on the line F G, is the length of the Tranſfome 
thwart the Stern, as is the Arch FS, the length whereof 1s $ Foot, 
which doubled is 16 Foot , for the whole. length : which is. + of 
the bredth 20 Foot, the length of the Sweep that Sweepeth ut is 
the length of the Stern-poſt to the bottom of the Keel x4 Foot 
7» then the Crooked line, from the end of the Tranſome, or from 
the point S, and toucheth the Keel at the point : this Arch $ p, is 
the narrowing line Abaft at .the bredth, and the Crooked pricked line 
within the Keel, marked with TR, is a Riſing line, to order a hollow 
Mould by the Timbers, are Peace at 2 Foot Timber and Room, as 
you may ſee by the Scale, the line drayn from the Poop to the Fore- 
Caſtle, marked by the letters V W, is aline Ggnifyiag the bredth. of 
the Veſſel, atthe top of the. fide , from the top of the Poop: to the - 
Fore-Caſile, the top of the Poop is in bredth 10 Foot, half the bredth 
at the beam; the uſe ef this line is in ordering of the Moulds, to ftedy 
the Head of the Toptimber Mould, to find his bredth aloft. _ 


CHAP. 


"CHAP. Vt. 


Shewing the Making and graduating, or marking of 
the Bend of Molds. © 


TI Epair-to fome Houſe that hath ſome Room! or other broad enough. 
KL \.to demonſirare the bredth of the Veſſel , and height enoueh. for 
the top of the Poope inthe length of the Room ;_ or elſeif you cannot 
find iuch a Reom convenient, lay boards together , or planks ; {that 
may be large enough'for your buſineſs, as in the following Scheame you 
ſee; Firſt, a long fquare made for'the bredth of the Veſſel, as in the 
following Figure 1 ABK : then make the Moulds by their Sweepes, 
and make Sirmarks-to then for laying them, together in their.true pla- 
ces, off firſt the Mould, for the Floare being made, you may make a 
Sirmarkby theline EF, on the head of the Flaare Monld, and another 
on'the foot of the Navill Timber Monld, at the'ſame place, to Genifie 
thattchofe'rwo marks put together, they 'are m their true places, and 
wilt compare ſo when any Timbers are Molded by them : thoſe Sir- 
marks muſt alſo be marked off on the Timbers, and'ſo.in putting the 
Timbers up in the'frame, a regard being had to.compare Sirmarks with 
Hirmarks, <ach Timber will find his omn-place, and.come tolls wn 
breth; and give the Veſſelthat fortn aſſignedher by your Drayghe, if 
it'be wrought by it, and Co for afl the other Motilds, 
' Inmaking your Moulds, that they.may. be ſmaller and ſmaller gp- 
wards, and not all of a bignefs, you may meaſure the depth of the Side 
in the Mid-Ships Circutaf, 'z$ it goeth from the Keele to the top of the 
Side, as here the Side, as it Roundeth, is 26 foor, and in depth at the 
Rounheads, or at the end of the Floare, is one Foot, as mm; and at 
the other end, at the head of the Timber is but half a Foot, asat »», 
ſe then drawing two lines, as the lines » ms, repreſents the diminiſh- 
ing of the Monlds in thickneſs upwards, as thoſe two. lines repreſent- 
this a$if you would find the thickneſs of the Timhers at the bredth, 


take your 2. Foot Rule, and meaſure the length from the end ef the 
+ Floare 
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bredth-of the Veſſel. 


11 Foot 9 inches, ſign! 
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By this Proportion the Moulds being made and Sirmarked to the 
body of the Veſſel, and guar they muſt be marked, or ordered, to find 
the decreaſe of her bulks body 'unthe Midſhips, and to come to her way 
Abafr, that the Water may paſs to her Rudder to make her Stere , 
repair to the Draghr, and f:cit let off her Riſings thus ; Example, We 
will begin at Timber 3 Abaft, and his Riſing is 7 inches : therefore 
draw a line patallel to the Baſe, or Ground line F G, as the line 3 3, - 
7 Inches, from it then take the narrowing cE the Floare with the Com- 
paſ( $off 3 allo, and it is here 4 Inches, ibewed by the little Spot, or 
Ccols, 1n the Rifing line 3 3, then ſeeking for the Narrowing at the 
bredth for Timber 3, there is none that ſheweth that the keepeth the 
ſamg bredth at 3 ſtill, 20 Foot, but ſeek for the height of the bredth, 
and it will lye higher at 3, than in the Midſhips, by 6 Inches, figni- 
fied by the little mark in che line A], alittle above I, atthe point 3 ; 
then for the bredth at top of the Side, find that at the top 3, inthe 
line V W, drawn to that end, and you ill find that it is narrower 
there by 2 Foot 7 Inches, than at the bredth, or Tumbleth Home, 6 
much at theheight, 24 Foot hgmfied by an Occult dark line, drawn 
fromithe top of the Poope to the Forecaftle, to order the height of the 
Head of the Toptimber Mould , anſwering to the Narrowing of the 
ſame, at the line V W ; and this point for 3 falls at the little Croſs 
Mark 3, in the upper part of the figure : For the next Example we 
will ſet off on our Platform the riſing narrowings of Timber 6, and 6 
riſeth from the Keele 1 foot 7 inches, as you (ce the parallel line 6'6 
for bredth, the ſame ill at the bredth, but the height of the bredth is 
higher by one foot, than at the Midſhip, fignified by the mark at'6, in 
the line; at the bredth, the Tumbling home, 1 feot 7 inches and a. 
half, at the height of 25 foot 4 inches, at the point 6, and ſo proceed 
of all the reſt, beginning at one, till you come aft to the faſhion Pie- 
ces; ; when you have ſet off all the heights of Riſings, narrowings of the 
Floare, narrowinss of the Bredth, height of the Bredth, at the Bredth 
of the Veſſel, and alſo of the Head of the Toptimber : Then at each 
point of the Floare, Rick in a Nail, or a Gimblet, or ſome ſuch thing 
as$ ſuppoſe we begia here at 3, ſtick one in the Midſhip line at 3 , ano- 
ther & the little Croſs, at the natrowing of the Fleareat 3 ; another at 
the height of the Bredth at.z.;. another &The” little” croſs”, at the head 
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- - The Compiete Ship-wrighto— © 15 | 
of the Toptimber for 3/; then if you have a' lower-Futtocke Mould, 
and an upper futtocke Mould ,/ otheryyiſe amavell Timber Mould, and 
a futtocke Mould, nail them together with ſmall' Nails, and lay the 
Sirmarks of che floare Mould , and fattocke Mould to the Gimbler 
that Ricketh at the thortning of the floare z for by this means the floar- 
Mould and futtecke Mould is haled downward : then make a mark at 
the croſs, in the Midſhip line C D, ſetting to the mark of 3 for Tim- 
ber 3, which will-be the- ſhortning of the floare ; then 'be/ture the 
Navell Timber Moulds touch the Gimblet at the: bredth, and at the. 
narrowing of the Floare : keeping the lower Sirmark thereto ; and 
make a mark on the Futtocke Mould, at the upper Gimdlet, for the 
riſing alow lifteth up, the Moulds higher ; and if there be any Croſſing 
at the foot of the Navell Timber, -and Head of the: Floare Mould, 
mark it, and ſet tothe mark 3'toit, that you may know to lay: them 
together again, and keeping the Futtocke'/Mould faſt, lay to the Top- 
timber Mould the bredth Sirmark of the Toptimber Mould, to the 
Gimblet at the bredth, ſo have you no more Sirmarks on the Toxtimber 
Mould but one, and guide the head of him till a line firercned from the 
Croſs, at the head of the Toptimber, till it compareth with the right 
part of the Toptimber Mould , then regard the. Croffing of the foot 
of the Toptimber Mould, and the back of the futtock , and markit, 
ſetting to the proper Mark 3 to it, that laying thoſe marks together 
again, they may find their own places again, ſo having finiſhed for 
this Room 3, take up the Moulds, and remove the Gimblets to the 
nexs ..as ro 6,- herein our Example, and tick the Gimblets at all the 
marks of 6,then-lay down the Moulds again, laying down the floar Mould 
tothe Sirmark of 6, on the narrowing of 6, and to the Gimbler,ficking 
on the Midſhip hne of D C, and right on the ſame line, at-the croſſing, 
make a mark on the floar Mould, which will be the narrowing of the 
floar ; then lay down the futtock Mould, the Sirmark on the foot to: 
the Gimblet, on the narrowing of the flear, and keeping the Mould to 
touch the Gimblets at both places, make a mark for the bredth Sirmark 
at 6, on the futtock Mould, and ſet to 6; then lay down the Top- 
timber Mould, the bredth Sirmark thereof to the Gimblet, ticking 
at the height of the bredth;, that the backſide of the upper end-may: 
randge fair, by a right line from the creſsat the upper end of the Top- 
timber 
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timber at 6, by the back: of aht Toptimber-Mould, a figaight line may 
* compare therewith ;' then; heeping: ſalt the- Moulds {a till your have 
marked the croſſing of the ſoot of-the-Foptimbec Mould, by the back 
of the futtock, mack it ofthe foot of the! Topumber Mould, and fer 
to the mark of 6, ſo that when you- are in any other place; as 
in the Woods a hewing of 4a Frame , "Where you hew to every 
place bis Timber , you” may: he, able toi lay. your” Mould together, 
and mould it accarding 16; your: Drexght ; We'willay down the 
taking of one bendof Limbers moceafte, where the bredth is nacrowed, 
as at [imber 13, take his rifing off, and meaſure it by the Scale, and 
it will be'6 foot 8 inches, which ſet off on your Platform, and draw 
theretoa Parallel line; . tothe Ground line A.B, 'as is: the line 13 1x7, 
then take of the natrowingob me floar, a8 at 23, it 18 2 foot'2 inches; 
ſet that off an theline: 1:3 , fromr the lins E /F, as at the little! croſs 
thereon, then take off the-narrowing: of the bredthat 13, and it will'be 
8 inches ; draw therewitha little paralel line, parallel.to1O, ag: is 
the parallel line 13. 23, themſeek the-height of the-bredth, agat x3, it 
will be from the upper edge of the:Keel r2: foot. z: inches, and. croſſes 
the parall:11ine, atthe-lower encof it, . juſt then: bor:the: tumbligg- of 
the Toptimber it will be 3 foot -3 inches, aod: at the; height of ' 25 
foot 7 inches, at the little. Croſs 13 : Now' forthe arder of the 
hollow Mould, the little round piece of an Arch, 'in the Scegs of the 
Veſſel, as it were, take off all the Riſings, and! mark: them on this: 
Riſing Staff, on.one edge, that they may be/known from the ether Ri. 
fines ; as here, for Timber 1 3 take ef the hollow Rifing, which will! 
be ac 1 foot 10 inches, ſetiroff on the riſing Staff, at 1 foot 1 ocincheg' 
from one end, andthe uſe of it mill/bein Moulding ; ſet aff the heiohe 
of this hollow Riſing, on the middle line of the Timber, when the 
Moulds are laid to paſs, and firike a line from.this Rifing, on: the middle 
line; until it break off on the hack ofthe Moulds, thenlay) the! holtow 
Monld to the lower partof the britch of the Timber, -and- at'the half 
bredth of the Keel; and/fo bear iis the other endtil{-ir' juſt touch the 
creicht line, made by the hallow'Rifing, and'the' back of the Moulds, 
and this:moulderh the tower part, or britch of the Timber, and'bring- 
eth in the hollow very fair ;-the-fame orders may be.ebſerved-afore, as: 
abaft, on the ether fide of che Moulds; at netic! with mo to be 

nown 


{6 % < —_ «ba 4 F OTE 2 _ es _ 
\ —_ l it dud > 4 . 0% tt OAPI W350 kh - T FLY G c 1 _ 
£3 Ke 0 oy) ET tao Sd as a 2T - T, Wde Ws be AY IT. waa $ — a. V5 : " - 
a, ik WC. ee Eo os A OBS © ld De _ ju Ln: p ; 
EVE FFEG« o 5. 
, k & F A Sf - 
K s ; TR 
'Y 3k 4 *; 
, * my Þ Fi # 
| | - * 
4 $4 


- Cy 
4 \ 
5 ”% $ * 2% "Bip 
Ly 


0 D , : £ I 14 Tx 7 . > . 
Db ers”  £ þ SELF , pv- addacs #453 +Y at te & BNA ds 2s; # at F Ca Oo 3G nas ed a 3 age ng "* TT” 4 ; TY.” 4 «) 4 3% Gd Bu 
Fu Y_ "Bf 3 ” 300 | , ek > > 38 as * IF"5 mh 4 (EI, ae acl ai, WES ; T I Gp LS Oe” PA (> £6 $a L's p10 . Foy PC on ate Ze VX 
£4 £ aakr 2 te & ” \ + _ fs. + X - ATP ; _ , 
T7 -- "55 © > « We 
; * 3 _ : 
4 ro ; n bf # - 4 T FY . 9 " 
Re Ss. x » C 
Moe 5 l "IA? ; "he # 6 - d 4 . ” 
4 CT "gh WEN ; g v, 4 - 
&" &* s W- 4 a RP ++ a q 4 P.* 4 > Ll 
| . 
; PL » 
+ 


known from them'abaft : Then for the height of your Waales, you 
may-make amark at every'third or fourth Timbers, which you reſolve 
to make frame Timbers ; 1 ſay , you may make a mark at every third 
or fourth Timber, for the height of the upper edge, or lower edge of 
the Waale, and ſo bring on the Waale fair by thoſe marks on the one 
fide,” and with a level find the height of the other fide by the former. 

| Now I have briefly touched the Demonſtration of a'Ship, by Pro- 
JeRion ; I ſhall now come to an Arithmetical way, far ſurpaſſing any 
Demonſtration for exaAneſs. | 
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CHAP, VII. 


Arithmetically ſbewing bow to frame the body of a: 
Ship by Segments of Circles :. being a true way 


— 


to examine the truth of a Bow. 


Et AB repreſent the length of a Riſing line 1 2 Foot long, or 144 
inches, the height whereof let be BC, 5 
Foot,or 66 inches, to find the fide D E, or 
D A, the radius of the Circle A C, whereto 
AD is the Semidiameter ; multiply the 
the fide A B 144 inches in it ſelf, and fo 
cometh 20736 , which ſum divide by 
the fide B C , the height of the riſing 60 
inches and {0 cometh 345, and 2 which 1s 
abbreviated ? ; unto this 345 2 muſt be ad- 
ded, again the height of the Riſing, the fide 
B e, 60, which make 405 7 of an inch, 
Which is the whole Diameter of the Cir- 
cle, the half whereof is 202 + inches, and ſomething more, near 3, 
therefore wee will avoid the fraRtion, and account 203 inches, 
or 16 Foot 11 inches, Which is the length of the Sweep, or the 
fide D E, and fo in all other Sweeps given whatſeever ; the Rule 
is {cneral, and holds true in all things: as to find the Sweep at 
D once, 
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once, that will ea any | Beam, or þV' wy. a Tunber that is 
to be Sweept ; cemembri , that if it be a Beam, you are to find the 
Sweep you take but the hal of his leng th, 
Example, As if the Beam be = Foot in length, and to round 
one Foot, you muſt work by IP the half length of the Beam; 
and turn 15 Foot into Inches, by Multiplying 15 by 12, ſo com- 
th 180 Inches: remember the length. of the Riking line, if it be 
to find the Sweep, it muſt bs Multiplyed by it ſelf, or the balf 
length of the Timber muft be Multiplyed in it (elf, as 180 by 180, 
ſo cometh 32400, which muſt be divi # by 12 the rounding, cometh 
inthe Quotient 2700, to which mult be added the 12 again, the 
rounding of the piece, and ſoit is 2712 the whole Circle, the half 
of this 2712 is 1356 for .the length of the Sweep, and ſo in all 
other matters where the Sweep 1s required: This I read'in Mr. 
Gmwner's Book, where he calls it the half Chord, hoing viven, and 
the Verſkd fine, to find th: Diameter, and Sewidianrter of- the 
Circle thereto belotiging : Now this half Cherd in our Work is 
the length of the Riſing line, and the heivht of the 'Rifing on: the 


Poſt is thatin our Work, which he repreſents. WW. the name of the 
Verſed fine, where remember to Multiply the length of the 
Rifcno o line by i it ſelf, if it bea Rifing line, and divide by the height 
of the Riſing, and to the diviſion add again the height of the Rifing, 
ſo have you always the whole Circle, divide it mo 23 {0 have yon 
the leneth of the Sweep, 
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Example inthe Draught foregoing. EET 
Where the length of the Riſing line is from the point E, to the 
points, 32 Foor; and half the height thereof is the lineD z ,'16 


Foot ; turn both Sums into Inches, as 
32 Foot multiplyed by 12 produceth, 
adding the 3 foot 6 incaes, 390 inches 
length for the Riſing line : then turn the 
hei: Br of the Riſing into inches, as 10 
foot multiplyed þy 12, preduceth 1 20 
inches, from which 4 inches mult be 
ſubſtrated, becauſe of the Dead Riſing 
1s 4 inches, ſo then the height is 116 
inches: Now. multiply the length 390 
inches by it ſelf, 390 maketh x 521 00. 
This Multiplication of the ſamme 
152100, muſt be divided by 116 in- 
ches, the height of the Riſing , and ſo 
cometh in the quotient-of the diviſion 
1311 inches; unto this 1311 inches, 
muſt be added” the 116 inches, the 
height of the Riſing +325, and it maketh 


I427) 


1427, Which is the whole Circle : di- 


Fice it by 2, to find the half of it, ſo 
ave you inthe quotient 713 inches: inch 
for the length of the Sweep, which divi- 
dedby 1 2, to bring it into feet, maketh 
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59 feet, 5 inches and a half, and ſo for all ether Circular lines 
whatever, when the length is known, and the rounding of them alſo 
known ; as for the hanging of Waals, the height of them knownin the 
Mid(hips from the Keel, ſubſtrated from the heizht, at the Poſt, 
and that will be the hanging of them, which is the ſame with the height 
of the Riſing line on the Poſt, in the Arithmetic! Work, andis the 
fame with the Verſed fine in Geometry ; theſe I think Examples fuffi- 
cient to ſignifie the ConſtruRion of this way of Working by Sweeps. 

It followeth now that 1 ſhew the manner of finding the Rifings of 
Timbers by Arihmerickallo, To 


To find the Bin of the bne F E in the Figure foregoing. 


- The Sweep being firſt found! to be as before 203, inches, as the 
fide D E Gonifieth, then there is known the fide E G,, 108 inches ; 
now theſe two ſides being given, we are to find the third fide D G. 
ſo here is madea-ri Angled M. e, two ſides thereof are given 
to find a third, Whic to do, proce this ; Multiply the two ſides | 
eiven, by themſelves, a i wibſtra& the Multiplication of the 
ſhorteſt fide, from. the Multi Ication made of the other fides, and 
extract the Bug Root of emainder , ſo have you the third 
fide ſought for, Wl 


Example in the following Triangle. 
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Having the fade Dc, 12 » fontichis I 44 inches: . 
and the ide. A'C 10 foot 1X | 
I20 inches ; Sx fad the ſide Soy ob "s 
multiply the ſides given, Greed. Ry, 
which is called quong of Fes. = 


ae the fide D C 
+ Tnches” fo hinath en. ALF ug” 4 


nology the,other wh A G Fg alla.by _ 
ir ſelf, ſo, cons Tos 
14400,fhichm tbe Pas png {u34 50 

the other Multiplication ,, 4. FEns "0 20a 
ſo cometh in the: | grmns 6336, from 

which the greateſt. ſquare muſt be. ex- 
tracted, called extraftion on of the ſquare 
root, which is 79 inches, and almoſt 
another by the Fra&ion, that is 6 foot, 

and very near $ inches. 

Note, Theſe Demonſtrations , this 
and the former, are laid down by the 
firſt Scale, made to ſhew the Demone 
ftration of a Scale in this Book at the 
beeinning., a 


Another Example. 


So in the laft Figure foregoing but 


one, the fide D E, 203 inches, which 
ſquared, or multiplied in it felf, 
15 41209, 


Then the other fide G E, 168, mul- 
tipliedin it ſelf, which is ſquaring of 
it, i822664, as you ſee, 


The Complete Shipi 
_ Which ſubſtraed from the 'othet\muli- 
plication , as 11664 Ha -5-15 from 
41209 reſteth:2.95 $5 2quACE T.EXx- 
wales Coden i ; he fide of the greatett 
ſquare that can be taken fromthe Jubſtra- 
171 2, ſubtracted from 203, thelength'of | 
the Sieep for one (ide, is alwayes the lengto 
of the Sweep , reſteth 31 inches; , forthe 
| Riſing of the Line E F, and the like for avy 
other Riſing. nl 


Another Example. p 


As at the place K I, the Riſing thereof is required, the fide DI is 
as DE, 203 inches. | J * 
| Note, Theleneth of the Sweep being found, alwayes is one of the 
fides, in the finding the Rifing of any Timber,and is alwayes one of the 
tumbgrs, which when you have ſquared, note ina piece of Paper by 
it ſelf, where yeu may alwayes ſee what it1s, HE 
ſo that .1n the finding of Rifings , after the 
Sweep. is Found, all you have to do, is to 
know how many feet, or inches, the Tim- 
ning, or foot of the Riſing line, which is the 
ſecond fide, andin this third Example tt is 
11 foot, or 132 inches K I, from the foot 
of the line A, which fquared, is 1742.4, 
which muſt be ſubſtratted from the ſquare 
made of Radius, which in- the other exam- 
ple 1841209, and ſa refleth 23775, from 
which extra& the Gde of the Square therein 
contained, and it 1s t54 inches and ;, 
which ſubſtraed from_ the leneth. of the 
Sweep , leaveth 48 inches far the Rio , 
and 3 inches, or 4 foot, and3 of an inch, 
and fo much i the *Rifing - of the ſaid 
Timber. 


*% 


24 ——_— | 
One Example in the Draught, The' length of that Sweep we 
found heretofore to be 7x3 inches, then we will ſeek to find the 
Riſing for Timber x 3, ſtanding aft from the point E, or foot of 
the Rifing line 324 inches, theſe are the given Sides ; then proceed ; 
ſquare the Semidiameter- of the Sweep 713, ſoit maketh ſquared 
508363 ; then ſquare the diftance of the Timber'r3, whichis 3 24, 
and it maketh 104976 ; theſe ſubſtraed from the former figures, 
reſteth 403387, the ſquare Root thereof is 635 z, neareſt, which 
ſubſtraed from the Radius 7 13, reſteth 77 inches and} that is 6 foot 
5 inches, which with 4 inches Dead Riſing, is 6 foot: g inches 2,” and 
ſo much is the Riſing of the Timber 1 3 from che Keel, * 

I ſuppoſe theſe Examples are ſufficient to 1lluſtrate the truth and 
plainels of this "S rithmetical Work , for the truth of it; it hath this 
ro ſay for it ſelf, that it is the very exa& truth it ſelf : The great 
Objeftion may be, that many know not the way to Extract the. ſquare 
Root, and therefore cannot attain to this Work, by reaſon of that 
let, or hinderance. By dit "LN 
'. To this I Anſwer, There are many Books that will infttu&-thee 
in it , that thou maylt buy , or botrow ; but.to anſwer thee better, 
I will briefly Chew thee the manner of ExtraRting the Square, not 
doubting but thou canſt perform Addition, Subſtration, Multiplica- 
tion, and Diviſion already, | 
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CHAP. VIIL. 


How to Extrabt the Square Root. 


_—_— then that a ſquare fumber. hath its fides equal every way, 
A.18 are the (idss of 4, repreſented by ?” pricks; and you ſee that 
every Way of all the 4 ſides it containeth a, and ſo 2 times 2, make 4, 
which is the ſquaring of a number, ſo you ſee 9 pricks is a ſquare, * - * 
or 9 is a ſquare number, whoſe fide” is 3, and z times 3 make 9, ... . 


but 2 times 3 is not a ſquare vumber, a8 youſee'? 5 +, being but 2 one 


way, and the other way 3, that make but 6; ſo then all the numbers be- | 
teen 
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tween 4 and 9, are not ſquare |nurnbers : by the like reaſon, a ſquare 
made of theNext ſquare number 41s 16,for 4 times 4 © © 
is 16,38 by the Pricks you may fee it repreſented here, 

every of the 4 ſides containing 4, make a ſquared | 

number of 16, and all the numbers that are between 

9 and 16, as 2 times 4, or 3 times 4, are not ſquares, 

but have a-fraRion annexed to them ; ſo alſo any number between 
I6:and;2 5..are not ſquares, as4 rirmes 5, or 2 times 5, or 3 times 53 
theſe arenotiſquare-numbers, but 5 times 5 is a ſquared nh 
number, and maketh 25, where note, that to ſquate' a 

number, and to extract the ſquare root, is two different 

things ; for when we ſay, to ſquare a number, is to 

muitiply it in 1t'{elf, or by ir ſelf; or when we ay, or 

ſpeak of a number ſquared , it is a number multiplyedin it ſelf, but to 
, extra& the ſquare Root, 18 to find the fide of the ſquare ina number 
oiven, or the extraRed ſquare Root is the ſquare Root found in any 
,2iven number. Lb abaoay 

Thus you may conceive of the Squares of 6, for 6 times 6 make 

36; 7 times 7 make 49 ; 8 times 8 make - | 

64; 9 times 9 make 81 ; 16 times 10 make F 27 
100 : thereisall the ſquares made of the 9 27 
Figures, expreſſed by this little Table an- 
nexed, as againſt each Figure is the ſquare 
made of them, as 2 times 2 is 4, (0 is 4 a- 
eainſt 24 a$ you ſee, \ 5 

Now to extra& the ſquare Root from 

oreater numbers, as from 144, proceed 
thus, write down the ſum given, as follow. 
eth, and make a quotient on the right hand , 
as you ſee , then iet pricks under every other 
figure beginniningat the right hand, and ſet 
pricks towards the left hand , under every 
other figure, ſo in this number 144, conſiſt 
ſiting of 3 Figures, thece-is 2 pricks, and 
ſo many figures mult the quotient conſiſt of; then begin at the left hand 
of th: ſum, and ſay, or enquire for the greateſt ſquars in the 


figure, 
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ngure , of ngures, over the ficft ick, | 

at the left hand, which' here 1s but. ©: | 
therefore you can take-but 2, for x is 244 (r 
alwayes the Square, or Cube of I , there OW: 

fore write. 1 in the quotient , and ſubſtra& 

that 1 from the 1 over the left hand prick, and Cancell it, nothing re- 
mainin?, write a Cipher over it, a8 you'ſee, ſo have you -one figure 
of the quotient, then double your figure found in the quotient, as 2 
times 1 is 2 ; write that 2 under the figure between the next-pricks, 
which isthe Diviſor for the ſecond figure, then ſay, how many times 
2 canI have in 4, over the Diviſor, I ſay 

2, therefore I write 2 in the quotient,ſaying, 

2 times 2 is 43 which ſabſtraK from the 4 @F&#(12 

over head, Cancell the Diviſor , and the 4 '&* 

over head, and write a Cipher over it, then | Bs 
ſquare the laſt figure found in the quotient, ſaying, 2 times 3 is'4 ; 
which ſubſtra from the 4 over the prick, and ſo reſteth o, therefore 
cancell the 4, and write Ciphers over head, fignifying, thatthe-num- 
ber given to find the root of, is « juſt ſquare number, the'ravt or fide 
1s 12, the proof hereof is by Multiplication of the quotientin itſelf, 
as 12 by x2 make 144, which, if itde tae ſame with the ſum- oiven 
to be Extrated, it 1s rightly done ; .if it 7do- not agree, it is 
not true. 


E xample of another Suns, 


Let 625 be given to find the Square Root of it , write down the 
ſum, makea quotient, and ſet pricks-underevery other ;figure ; then 
enquire for the greateſt ſquare in 'the fieure , 
over the prick, at the left hand ; 1ſfay, 2 is @ 
the greateſt ſquare can be taken : fo?-3 times ©625 (2 
3189, and+here the figure is but 6; foil +. * * 
write 2 in the quotient, and ſ{quare it, ayme, 

2 times 2 18 4 taken from 6, fo reſteth 2 - cancel the'6, and write 
2 over it, -as you ſee, then double the-figure in the quotient, ſaying, 
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2 times 2 is 4; this 4 is the fecond: Di- 
viſor, I write it betyeem the two next 2 

ricks, and ſay , how many times. 4, catil #25 (2 
avein 22, and I find 5 times; for'5 nmes 4. 

4 is 20, taken from 22, the figures over 4, | 
ſo reſteth 2 ; + therefore 1 wate 5/ in the. 2T 
quotient, and ſaying, 5 times 4 make 20; 6X 5 (25 
therefore 1 cancell the 4 Diviſor, and *#. 
the 2 2, and write 2 overhead, then ſquare 

the latt figure found, 5 by 5 make 25, &@ 
taken from 25 ' over head, refteth no- g25 (25 
thivg, fo. the' number given is a ſquare 4. 
number. 

A Sum of 5476, given to find the neareſt Square Root in it, 
write down the Sum , and make a quotient and prick underneath', as 
afore ſhewed ; ſay, What is the greateſt | iy 
Square in the” figures over the left hand 
prick 2 and Ifind1t to be 7, for 7 times} #7 6(7 
make 49, but 3 times 8 make 64, 10 too ER 
much, therefore I write 7 in the quotient , t 
and take 7 times 7 , thatis 49 from 54, ſo refteth 5, which I write 
over the prick, and cancell the 5 and the 4 ; then 1 double the figure 
in the quotient, which maketh x4, for the Diviſor; I write 
the firſt figure 6f the Diviſer, if there : 
be mere then 1 under the figure, between F 
the two next pricks, and all the other figures, 1} 
in their places, toward the left hand; then g&g&76(74 
inquire hoy many times can 1 be taken from + «+ 
5, overhead, and1I find it may be taken 4 F & 
times ; I write therefore 4 in the quotient, 
and ſay, 4 times I 1$ 4, from 5 ; ſoreſtethr : I Cancell the xr and 
the 5, and write 1 over the 5, then I ſay, 4 times 4 make 16, from 
I7 refteth 1 : 1 Cancell the 4 Diviſor, and write- : over 7; and 

E 2 | Cancel] 
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_ Cancell the other 1 andthe 7; then I 
ſquare the laſt figure found , for ſoit muſt 
be at every prick, 4 times 4 make 16, 
which I ſubſtra& from the 16 over the laſt 
prick, and ſo I ſee nothing remaineth , that 
ſheweth the ſum given , tobe a juſt ſquate 
{um. 

Example of another Sum. 


As if 528563 -be given to find the greateſt fide of the Square there- 
in, 1 write downthe *um,-.as followeth, and make the -quotient; and 
ſet the pricks under every other figure, as yon ſee ; and eing there is 
3 pricks, it telleth, that there mult be 3 figures in the quotient; then 
beginning at the figures over the left hand prick, I take the greate(t 
ſquare in 52, and Ifindit 9, for 7 times 7 
make 49; therefore I write down-7 in the, 3 - © Oo 
quotient, and Subſiract 49 from 52 lo refteth- S# 8563 (7. 
3 » therefore. Cancell the 52, and write 3: Tha bets Cor RI Tbee 
over the 2, as you ſee; then double -the 0h 32211 
cuotient 7, it maketh 14, for a new Diviſor, which write down, the: 
firſt figure thereof., under the figure between the two next pricks, 
namely 4 under 8, and the other figure of the By If 32% 
Diviſor one place farther to the left hand, ' . 3'. = 
under the 3, as you lee; then-take ,the Di> .5$# 8563 & Ib 
viſor 1 as many umes as you can}, from the 1 tet nt 
figure 3 over head, ſo as that after the. Divi- 14 
fion be made,-- there may be the ſquare' of Js 
the laſt figure of the quotient, | taken from the-bgiires over the next 
prick, as I can-take 1 but;z times from 2;, therefore I write 2 inthe: 
quotient, and Cancell the, Diviſpr 1, ſaying, - 2 times:1418 2 from:3:; 
ſo refteth xr: 1 Cancell the figure 3 allo, + NELIATILS 
and write 1 overhead, as you ſee : then I 
2, times 4 is 8, from $ over head refteth  F© | 

- nothing ; . therefore I Cancell the ſecond F28563 (72 
oure of the Diviſor, 4 and 8, and write Ee Sf: 
a Cipher over 8, as you ſee; then the next X & 
place being a prick, I muſt ſquare the laſt figure 


foure found , ſaying, 2 times. 2- make ET HE Tat 
fromss; the figure over the,pric re eth 1, For | 
as you ſee; therefore I Cancell.the'5,.and --5a89 6 3:(527 


” 


oe - I over.it;, as-you ſee; and here is a | 
ion of x01, * fin has lov 30 velbsCtlol 1297-58 
Then fora new-Diviſor, Doudle: the quotient[72., 1and' it makes 
144, Which is anew Diviſor, the firſt Hgure thereof write under the 
fieure between the next pricks ,as the. firſt - 
under 6;, in the ſum ; ind the 'other 
Res towards the left hand., in/; the ||, 
order a8 you ſee: ; then, how many times 1. ../; 
in 100yer head, .and I.ſee I cannot take 8; - 
times, for that there will not be left to rake 
out the other figures from, nor: for the ſquare 
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of the laſt figure, which if it were $, would. 
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Sum ſtandeth as you ſee, 

Then laſtly, ſquare the laft figure of the 
quotient , 7 times 7 make 49, taken from 
83, the figures over the prick ;-refteth 34, 
a$a fraQtion, and the Sum is finiſhed : But 
in regard here is a fra&ion , by that it tells 
you, that the Sum grven was no ſquare num- 
ber, z andthe oreateſt ſquare therein is 727 , 
thie proof is by Multiplication adding in the 


* ind rr 
”_ TIA . th es ta. 8" aid Rn E 
" x th vo a ho. AT Ko ed. ies EI 8 
y 44 —_—= \<- 6 X 1 | 
F i o EOF. hc nal Y = heh d 
. __ 2 <3 i. as Ht & SL Ee ATE WRSD. : 5) 
\ Ro 2 Hp Fs Pt b 
SEA 8 i ? 
-Y n % | 
2 x 3:* 
+5 
, 
) , a 
2 | F | 


af 
$£-V 
» 
V 


a 


.FraRion thus,727 Maltiplyed by9475 make 
| 7-4 adding in Cas 0 oo CEA | x5 
maketh it 52 8564 zthe jult Sum given: - 3$Fa@rS4 
But ſome may Object, afidifay, -"That thi $aAS858;(737 
isa very tedjous.ftay of Work, and will - 00 
take up a great deal ob tiftie ;T Eur 8 #- . 
is more labour thin demofiftration,: but the — 
cruth of it might very well pleadfor patience Fat 
to Work it, but it is not neceſſary you perform all the parts by'it, 
that is, in every particular : a8 theexat hanging of the Waal at every 
Timber, butit:miay ſaffice af Every third of fourth Timber, to find the 
hanving of the Waals, only "rhe Rifinos Atew, Afore ard Abafr, I 
would work. to every Timber thete. we wg: | 
But to make it more brief, [here followerh a Tabfe that the num- 
bers are therein contrived t6 the far Fo 29, 'to avoid the tedious 
ExtraRtion of the Root, and only uſe ' Addition and Sabſtraion, only 
being but a very little differetice berwes the tnding the Rihoansy this 
Table, and by the Drug hr; fortti this Kind of Arnhmaicat Work, it 


a 


mattereth not, whether or n6 there be any Draugbr drawn x all; or no, 


if the builder only:note in his'Book the ſeneth by the Keel, and the 
bredth at the Beam, the Rack of the Seem, Rack of the Peſt, depth of 
the Water, to Sayle in depttfof the Hould, height of the Waals abafr, 
aſore, at the Midſhips, and l'the remarkable things to be noted, he 
may be able to Build a Veſſeh;' atd fevet draw a Drangbe at all, and 
yet affirm his Work to be abſ6litely-true, accordingts Art,and a'great 
deal more exa& than by Draught : I ſhall in few words ſhew you the 
uſe of th: Table, and ſo coriclude. © ( k | 
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A Deſcription of the Table of Squares. 


7*O fave. the' Pratitioner ' a labour of *ExtraQting of 'Roots, for 
here they are ready done to -thy hand 'of purpoſe, and all the 
ule of Arithmetick, required is only ſubſtraRtion, as Example in th: 
Figure of the Sweep foregoing, 'being found to be 203 inches, as you 
ſaw it found before, which is, I ſay, always one fide of the Triangle, | 
made of the fade -D 1, then knowing the length of o 1, r 32 inches, 
which 1s the diftance of the--potnt,'of which the Riſing is (ought ac ; 
ſeek in the Tables, under the Title of inches, atithe head of the Tables , 
for 132, you Will find jt,in the :{ecand Page, and-the twelfth line ;. 
2nd right again(t it, -in the ſame line, mnder the next Title of Squares, 
you have 17424 the ſquare made of 132, which Subſtrat from the 
Square made of 203, -Which-is $1399, Which: is found in theiſecond 
Page af the Tables, and the-third hne ;;Now the other number 17 424, 
Subſtrated from 41209, ſo reſteth 2 3775 ;..ſeck the mumberineareſt 
£0 it inthe Table, under the Title of Squares, which you will find: 
ain-theſecond Page, 34-line, you find not juſtithe ſame-number, for 
inſtead. of 2:3775,'you-find 23716 too little hy 5.9, and the Root 
ens thereto |1is |in-the ſame [line, unter the Tirle of inghes, 
towards :the-teft hand, whichis 1.5 4 ;-now.if.you rake the-next ſquare 
lower -to the left hand 35-line, it 1s 24025, 2-50/to0 much, -ſo you 
may ſee itisnearer tothe 34th line, becauſe there itwas too little bur 
by 59, ſo:that you may ſee it wilbbe'3 of aninch leſs than.the number 
of inches, belongins-to:the 35 line, and abaut:;.of an. inch. more;than 
the numbers in the 3 gth;hine ;-ſo»that you -ſee it is anſwered, the 
third ide Do is 154, and; ofaninch, which-:Subſtraed from» the 
Whole Sweep 203, leaveth 48 + inches farithe :Rifing, ſo yourhave: 
no need of extracion of the Roots by theſe Tables, it is-already dope 
to.your hand; ;the-Column tbat js þetween:the inches:and the ſquares, 
and written feet inches in$Þe ahead, is te ſbew-yon, bow many feet, 


and 
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and inches of the foot any number of inches is ; as here, the number 
'T03 inches ſought, and found in the Tables, in the ſecond Page, and 
third line, jult againſt jo the Al «line : between that and the 
ſquares, is 16---11, ſhewing thatit is 16 feet and x1 inches; or 


it the (quare Were given, as 41209, found at the ſecond. Pace. x 
third line 3.wikE toward the:left $0] you: have 15\fook, _ fy 
andif you ſeek for it in inches, in the third Column toward the lefe 
hand, andthe ſame;line, you;haye 203 inches; Thus:is it wery tehdy 
to reduce inches into foot meaſure, or feet intoinches, - {; il * 


| 


Another Example. 


._ Inthe ſame figure, to find the'Riſing-at the ' point F, the Sweep 
bzing 203 inches, as'before is ſaid, 'is always one fide, throughout the 
whole Work of 'the ſame'Rifing line-is 141 209;7 as is found in the 

| ſecond Page, the third: line ; -the- other fide! from © - 
the point A to F, is 9 foot or to08 inches, whoſe 
ſquare is 11664, found in the firſt page, and the 

28th line z now-ſubſtrat the ſquare made of the 

fide A'F, 11664, from the ſquare of 'the- fide' 

D E, (o-remaineth 29545 {1 ET 0% 
Seek in the Table of ' ſquares 'for that number, and I find in the 

ſecond page, and 12-line, and the fixth Column, 29584, the neareft 

number to 1t, yet it 1$ alittle too. much near the; of an inch; and 

toward the left hand inthe ſameline, the next Column under the title 

feet inch, you find 14; -4 figniſying that to be 14 foot, 4 inches : 

and in one Column more tothe left'hand, and the ſame line, you'ſee 

under the title of #nches 172, over the h:ad you 

tituled inches, which muſt be ſubſtraKad from 203 

203 inch, ſo remaineth 3 inches for the Riſing 172 

of FE, which is 2 foot, 7 inches, as in the firſt - 031 

page of the Table, and inthe 37 line. #7 So 
Theſe few Examples 1 think' may be ſufficient to ſhew the uſe of 

the following Tables of the ſquares, the benefit whereof may be 

very great, for ſuch as ſhall make uſe of the ſame: If any defire the 


finding of -the FraRions of theſe ſquares, when he findeth not his juſt | 
| Figures 


'? 


As for Example, In the foregoing figures, after ſubſtra&ion, ſhould 
have beet 29553 ; the neareſt agreeing in the Tables, is 29534, the 
next leſſer ſquare-number inthe Table is 292.41, which is more a great- 
deal- too little, than the other13 too-great; then ſub- ' | 
Rra& the lefſer ſquare number 29241, from':295 84, 29584 
and (0 reſteth 343, which muſtde the denominator, 29241 
then again ſubſtra& the true nimber given, 29553, 343. 
the next leſſer ſquare number th the Table is 29241, 
which muſt -be (ubſtraced, 1 ſay}, from the true 
number olven, 29553 and: fo refteth after ſubſtraRion 3 1 2, which 
is-the Numerator to the Frattion, and muſt be thas written, 2:3, ſo than 
the number- belonging to 295 $4, is 1771 inches, .and #22 parts of an 
inch, which being abreviated, is fomething more than 3 of one inch, 
and not full2 of one inch. SIT 2 44h he 46 

Thus he that pleaſeth may find the nh f any Timber, or narrow- 
ing of any place by theſe Tables and the help of SubſtcaRtion, exactly 
to any Circle whatſoever, but it may ſuffice, thata Man, going to his 
Tables, may ſee which ſquare his figures have vreatelt affinity with, 
and may eſtimate the difference near enough without ſeeking for the 
fraRion; which will be eafily known by much praRtice herein. 
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Ere followeth 4 Table of Square Roots, read Extrattel 
H-. Inch to 13co Inches, which is to 108 foot, 4d 41 eo 
15 thus contrrved, That from one Inch, to $40 Inches, all the Inches are 


reduced into Feet and Inches, for the eaſe and = of Workmen, who alway 
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take there meaſures by Feet and Inches; but from thence toth d 
the Table you have the Inches only, and the Squares thereof pi 
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CHAP. XI. 


Shewing , how. to hang s Riſmg-line by ſeveral 
Sweeps, to make it rounder aftward, than at the 
beginning of the ſame. wk 


at the fore part of it, they muſt | proceed thus ; firſt Work by the 
Sweep that they would have firſt, and then begin again, and find 
the other Sweep, that they would have the roundeſt ; An Example 
of this will make it more plain, as in the following Figure will appear. _ 
Let DE repreſent the length of a Rifing line E I, the height thereof 
8 foot, on the after end thereof ; firſt I find the. Sweep that Sweepeth 
it, by Multiplying of 20. foot the length, which is 240 inches : for 
if you lookin'the Tables, under the Title of Feet- Inches, for 20 ſeer, 
you will ſee ' in_the next Column, toward the left hand, 2.40, over 
head is written. Inches , Genifying, that in 2o ſeet is 240 Inches; 
and juſt againſt it, and in the fame. line, toward the.right hand, under 
the Title of Squares, you will ſee written 576co, 6gnifyine, that the 
ſquate of 240 is 57600, theſe numbers you will find in.the ſecond 
Page of the Tables, and the laſt line, che ſeventh, eighth, and ninth 
Columns. MITES 
This fquared"*number 57600, mace by the 
Mubpiycroon of D E, 240 inches, muſt be . o . 
divided by the height of the Rifing line afſgned zo «- 
E 1, 8 foot, or 96 inches,. {o remaineth in the .\5 74 00 (600 
quotient 600, to which muſt be added the height g656 
of the Riſing, as is afore taught, and they make | gg 
- 696, which 1s the Diameter of the whole Circle : 
the half thereof is 348 inches, which is 29 foot, as you may ſee by 
dividing itby 12 ; orelſe, if you turn to the Tables, andfeck under 
the Title of -/ »ches for 348, you will iee in the ſame line, toward the 
HY left - 


: any be defi-ous to have a Riſing line rounder aftward than it is 


Deng 


| lefthand 29 feet, which you will findin the third Pags, and the 28th 
line, the. ſeventh and. Eighth Column ; then 1 Work by that Sweep 


to; of the length o the Kifing line, or..13: foot of the ſame, a4t' the 
point C it is repreſented, at which point 1 ſeek the Rifing C B, I feek 
in the Table for the Square made of 144, and 1 findit 1n the ſecond 


Page, 24 line, at the firtt Column ; and toward -thz right hand under 
the Title of Squares, I find 20936, which is the ſquare made of 144 : 


then I ſeek tor th2 Square made of the Sweep, or the fide A B ag B 1006 


inches, andI findit in the Tables to be 121 104, from this 121304 
I ſublira& the other Squate, made of the fide D C, 144 being 20736, 
and there remaineth 100368, whoſe Root I find in the Tables, in the 


third Page, and the 37th line, and the fxth Column, 10049, which 


is'too- much by near 121 ; but the other number afore it being much 
more too little, the number anſwering- hereunto./is 3 16 Ihches, and 
near }, Subftraed from 348, the: whiole fide leaveth 3 y inches, oc 
rwo foot 7 inches ; for the Rifing at the point C : Now to make a 
rounder Sweep aftward on, or at the other endof the line, as from B 
to F, which runneth higher up, or Roundeth more, as from I te. F : 
Here will be. ſomerhing more of trouble to find the Sweep that (hall 
exatly touch the two points afligned, as from B F: then to find the 
former Sweep. Now the Demonſtration. Will (hew 1t to be thus, 
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'LetB and F be the two points to which the Sweep is confined to touch; 
draw a freight line from B to F, as you ſee, and ſo you have a Rig 
lined Triangle made of the fides B H, the length of the line to 
Swept- by the ſecond Sweep, and the fide H F, theheight of the __ 

| | together 
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to the line B H, it will cut that Baſe line alſo in halves; as at the point 
P being 48 inches: , then again, find the. ide O H, andthat will be, in 
this Example; equal to the fide BO, butin; other caſes it may not ſo 
fall out : So then, thoſe two fides being known, as the fide O H, 67, 
inches, and the fide Þ H, 48 inches, and the whole length of the fide 
K H, 240 inches, you may th:n Work by the Rule of Three, ſaying, 
if 48, the fide P H, give 67 inch, for the ſide Q.H,; what will 240 
eiVe,:for the fide K H, as thus - Tay {ths | 


2:4 © 4 
67 ®4# 
"th . - $6 40 | 


Ao & 
16880 # 


If you Multiply the two laſt numbers together, and divide. the- firl 
number, you will beget-in the quotient-3 35, for the. length of the 
I here negleQed the + inch in this. Multiplycation, for the £ inch 
ſhouſd. have been Multiplyed- into the 240, by adding to the Summe 
16080, 130, the half of 240, andit maketh 162co, which divided 

by 48, maketh 337 3 inches for the whole fide G H; So.then, theſe ? 

Too hides being. found, find. the- fide G K,; thus, as before is taught, 1 


it will be I I 35 69,, from which Subtract the Square made of 240, " $76: 
7 Rk other 55965 
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other (fide, being 57600, there relieth 55969; as you may ſee; for 
that number jought for in the Tables, and you codthanterels mbet 
to it, to be 56069, and the root of it tobe 237, for the fide CK, 
to which malt be added the Riſing of the poine C B, or K D, which 
is all one, and is as we found it[before to'be, 31 5 in-.. 

ches, added to 237, maketh 268 3 inches, or 22 foot - 237 

4 inches; ſhewing, 'that at 22'foot 4 inches, from 0 © 731 
the point D, cowards G, will be the point where - 268: 
the Centre of the Rounder Circle ought ro: (and: 

Th:n again, you have the fide GK, found as before, | 
to be 2 37, and the fide KB 144, and if you work as is taught before, 
but remember, thatif' the longeſt fide be ſought for, as1s now in the 
laſt fide ſonght for, ' G B being the longeſt fide, you muſt add the ſquares 
made of the other two fides together, and the ſquare of thoſe two 
Summes (hall be the longeſt fide G B, 277 1inehes, that is 23 
ſect 1 inch , whict is the length of the ſecond Sweep : andſo have 
you the length of the Sweep. The ſame orgder you may obſerve to 
round your Sweep as often as you pleaſe, 

If any haves knowledge: of the DoQrine of Triavgles, it may be 
found morereadier, that Fleave to thoſe that know the uſe thereof, 

Note alſo, that when you ſeek for any number in the Tables, take 
heed rhat-you- mind the number of Figyres you 'ſeck for, ts agree in 
number with thoſe that direKeth you to ſeek for them. 

As for Example, In the other Figures abovementioned, 55 969, 
they are in number 5, by theioplaces, as you ſee; then repairing to 
the Table, I find 559504, but telling the Figures, I ſee that they are 
im number 6, but ſhout be but 5 : therefore thisnumber, repreſented 
in the ſeventh Page; and the: 2 8th line, and third Colnmn, 1s not the 
place I ſeek for, then I turn toward th begnining of the Table, tif 
I ſee that the Columynes' of Squares contain but 5 figures, and there 
ſeek th2 neareſt nulnber axrecing t055969; andinthe ſecond Page, 
37th line, aft Cohimn, 1 find 56069, the neare{b agreeing to it, which 
is the phace anfivering to the other direRory figures. Fae 1-545 bo 
 - Note alſo; That-the Example of finding the Sweep aforegoing, is 
- laid down by the ſmall /Scale of the Dravghr, by: which you' may trie 

* it for your bettet direftions. - OST IT77 TT ITY A 
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are caſe 1 Fir enough for 

the lens! ZE Ship kid, Fs ph/ie defirous 

a Tt F y of the followi numb! ts into inches, be niay doi 
Dividing 12; Gs 24 1H | 

_ Thus 'T think I ' have (pt iar's enou hto the Toenlous: concerning 

he fogular uſe of the Tables, or df this wiy of Working by Segments 
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body and bulk of the ſhi [> wer, for.if one (hip 
flo, than OE Ln. 6 h and;leng aft open; In 
burthen than "the other ; 25 2 Flemiſh, (hip -fhally.carry more. than a 
French of [talian Velfel of the ſame fe 4 mo bredth.; Therefore 
I ſay the meaſure of the (hi beivg known by meaſuring her, aS apiece: 
of timber may be meaſured of the ſame,form,. to the draught of. water 
arſjoned het, "he. weight of the ſame body of the ſame ,water:that the 
ſhip (wimmeth 1 wha nals the. Ns ed of the ſhip andjall things | 
therein, loading, rievige,” vie luded therein: + thep 45 tbelyp 
be: meaſured ts ms is it Mack as ſhe will ſwim at Fe] lanched; the 
weight of fo much water being. take or ſubftraRed from the weight. 
of the water when ſhe-isladen,-the relidue ſhall be the - weight- -that 
mult load her, or her ability of carrying, "called her burthen ; by this 
- means you may know the\weight 6 eHethl ſhip light; and what ſhe will 
carry to every foot of 'water aff id to her, which cannot be done by 
no general rules ja Arcithg ick,; becauſe. of their, great irregularity, 
according to the Uifteripg minds of Ship-wrights z you may if you 
pleaſe ict meaſure, the content of the Keel and Poſt andStem- -rudd 
 _ all'of itthatis withoutthe Plank, and under rhe was: los, and not 
hy ww "then- meaſure the*body- of. the ſhip in the Midf ips,7 T 
v5 he ſquare made” sf the multiplying of the depth te e water-line, 
Fr the bred; then you may find' they content. of the want by the 
circular' part-of the ſhip under-water ,” being narrower Gowantta, 
and- ſyb(ira& this from the whole "cofitent of the ſquared bedy of th 
depth of, the Water-linend bredth of the ſkip, and this ſhall be. he 
ſolid content of - that®pert decks I mes n-in ſolid foot! ( of 
172$ inches to'the Noor, then 'proceed*to 5, fore art ol the after 
pafrof'the ſhip,” and toy of 4 Frabers br findthe mean! biedih 
at' the narcowing aloft ; the! UG and alow Fob e floor .and 
the"'mean depth, and meaſure that piece of the tip, 481 fold you c f 
the middle 'part of the Ship, and ſo, envflare the we 5 ip by pieces 
ahd/add them roverher;' and ſo'm ant fee 2 it tn L eth, 'o fee 
of bidebr (ball b>+the-weibhrF the fait tips ft 
confidereditins;- there is'a ponderofity n' the, 
grearer in'the "Kyre, only to the heqvieſt 'of'1 ne 
_ Polak uy » erty it «IF, 'but not "ſo"! by 


4 


y. 


more> ſold ag/in;Irdn2! Suppoſe.a Gimpor an Anchor of- Irop,cit fnbeth 
in NG Ge) Put” youut Int fo; iavy! inthe water, a5 in the) Ayre, 
bythe: weight of 46 mach vater 25 ſhall make- a body of the ſame 
water equal to the bedy of the Gun or Anchor in magnitude; which 
ght;ſublirated From the- weight of the Iron body weighedin the 
WV: and ſo much muſt. bethe weight of it in the water. +: 4, 

Ag1iny if a body be lighter in weight than water of the! ſame bibnefe, 
it hath, an ability of lifting | in the watef, -and can lift or carry ſo meh 
as is that difference, as a; pigce of cork or wood of firr-trees, being 

lighter chan water,- it ſwimmeth on; the face of the water, and refuleth 
to be deprefſed without moreeight added to it. 

.Thus-,a. ſhip being: a coricave: body, - 18 made capable of liking ac-. 
cording $0, the greatneſs ot: littlene(s. of this concavity, relpeR, being 
' had to the, greatne(s. of the Timber put-into./it,. ox the nature of it, 
_ all which maketha ſhip ſwim deeper or livhter inthe water, Ms; 

[ have, proved by the Thames water, that freſh Water is lighter 
than ſalt water, ſo then' ſalt. water: being heavier than freſh, cauſeth that 


. a ſhip ſwimmeth deeper inthe freſb wares than 4 in (alt;... 


I (hall not need;to.: il p . thing more congerning the meaſorins, 


for 1 it: nb be upderſigs p thoſe e that nave. any judgement in the 
meaſur , the. Myr itſelf being but 2 nicety-rather 
Mly-rc it to ſheyy thoſe that are ſo.curions mind- 

way they may. accomplith theic defies; 1ſhall fotbearto 

mples, .becauſe.ir; will much jnercaſe, my Treatiſe, andaug- 

Price, which might. prove. mere Prajucicial to Youngraen 
vantagious,/ /; +; 


ce, 
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 Concerningobe Mats of $ pipe. (. 


F 


31 


Rom th? lenoth and. bredck i is gained the Mainmalls' [oath and 

all the. ether Mats as. well as yards, :1s derivell from thence, and - 

there 1 is different proceedings i in this caſe, according to the largenels 

of the Ships, thus, the. main Makts of, ſmall Ships. Ho three rimes 2s 

ſong as the Ship is in bredth; as a Ship of 20 foothread, by the ſame 

rule-muſt have a Miſt of 60 foot on. Others 
H 2 
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wy th at divided'b eilds 3 m; my: 
yards 18 the len2th be "far The ; ore 
muſt be a yard ſhorter at the head,” ihe is t 
lides the height of the fiep, which cormitiont 
ſhips the fiep of the fore-maft Randeth hiph 
ip chap te Rep of th Main-maſt ; the foremeſt muſt be thorrer by 
erence, and one yard more; ort w_ 
ed, 4 foot ſhorter at the head, SES zo Ge ie 


The Top-mafts two thirds of the | 
The Main-yard to'be * the 


aforementioned of 60 foot logs; 
60 18 5, zdded to Crnth }r the le 
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ti mes make 
added Fo 


The T 
the Te 


Te ere 
and th fat Lrop-ſal ro, 
yatd, Mizen-top-ſail yard to be half the length of the Dh 
The mizen Maſhito be of of. the [ | ; 
the upper Decks, and fo much lonee? $D 
as is the. 
between Deck, the Boltſpregt to be þ: leng 2 equal tf £ Al _ 
from the upper Deck of che Fore- calle ay 
For the bigneſs of theſe Maſts, to a yard in. Ui 
or borof, df an inch to th: 


et ſomerhi 
by Petr Pre pers big 


-C [ | my .cour ſe 0 Young-men 
bling of them as near as Ican 


eter to adv of 


os z £qual &o his bigr 
are 2 Maſt 6ofootin length; 


an inc toc his Snot to a foot; render 
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kim tobe Is inches thorow, but for. a Main Maſt it is MES” better 
ay. t ey ber ade b er, toevery 6 inches add: of an inch more, la 


If be: x 65 inches, I make a Sweep of 16 z inches, as 
poſin .the feet of the ſmall ſcale, to be inches, draw 
h A B, 15 inches from A to B, than at the Centre 
a A + Rat to A B, asfrom D:to C, divide the 

icular into qtour equal parts, with the compaſſes, and ſet off th - 

the perpendicular from D to Fo and through that point 
ral * to A B, asis the line TY bar he the big. 
(tat the Houne, then middle the ſpace between D. and 
- which ſhall be the bigneſs of the 
| wo. other lines won. 292 in through the 
- beter ke be xeeen b E, ſhall be the b NS 
{ain the quart; ts, #o then Ate off fromthe Sweep, the yet; 
KO, from tt : middle fine D C, to the arch, and. in "like 
Manner 


offets aickneſs yout dir Sweeps * UN OF THE 

of h2:Malts;' TN alli Kh t6 every” odt 3 19ch-7 6F at-uncnitron 
the head tothe upper part 6 the Crocs, oth Teng IN” T &* 1 DELL p | 
trecs. to, be \ ofthe" Ships | q.depth halfthe thickneſs'c 
the Head; ar the" Houndsj-and/F6r thexhicleels, kneſsb 
the Head, ar the very en&of the Held of bis pe ng 'may 
dreary the Sweep of mh 2a ed theit bignels at the Slings, and ler the, ends 
of them be but one” third of th bignels in the Slings, accordingly 
Cr.W your Siveep, and fill kimoutin the q uarters, according to the 
Circle, which I ſhall leave now ts your practice, hoping, what I have 
—_ (h2ll be well taken of theis i ae who ay inftruRions, 
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CH AP. XIV. 


C oncerning Rowing f Fai when n they are be- 
C4 


[iis here invented a mens of "REY of a Ship, by.h the heaving at 
the Captain, where will- be many benefits; Firſt, *6f/a'sn atef 
pee of irength, for it is evident, tit 10 men Un Capftane (half 
a ip. a Hok "when 30: "Men: ſhall not 'H ws 5 53 J 
hand, ny" 50'; neither ſhall they be ſo ſoon tired, 
a vreat fe oi 0 the wb beſide a: dout he body, 
Tn the troalk is ferched, to d eg down a6 Ower, CEN o bal 3 

nuſt be kept 5, 
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